Detection of recombinational mutations in cultured human cells by Southern blot analysis with minisatellite DNA probes.
Using the human acute monocytic leukemia cell line, THP-1, a hypermutability of minisatellite loci was demonstrated in cell culture by Southern blot analysis with minisatellite DNA probes. DNA was isolated from 98 subclones and hybridized to a panel of minisatellite probes consisting of three multilocus minisatellite probes (ML probes) and seven locus-specific minisatellite probes (LS probes). The Southern blot patterns of the hybridized subclones were compared with those of the parental THP-1. Four mutated bands with two ML probes and two mutated bands with two LS probes were detected. The mutation frequency was estimated roughly at 0.1% based on the total number of bands analyzed, and it was much higher than that expected for other DNA regions. Four of these mutations were thought to be alterations of repetitions caused by insertion or deletion of tandem repeats, and one mutant lost a complete minisatellite allele. The nature of the sixth mutant was unclear. Because of the hypermutability of minisatellite DNA, Southern blot analysis using minisatellite DNA probes can be used as a mutation assay system directly based on the DNA.